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1. Three particles A, B and C, each of mass m, are placed in that order, in a straight line on a 
smooth horizontal table. The particle A is given a velocity uw such that it collides directly with 
the particle B. After colliding with the particle A, the particle B moves and collides directly with 
the particle C. The coefficient of restitution between A and B is e. Find the velocity of B after 


the first collision. 


The coefficient of restitution between B and C is also e. Write down the velocity of C after its 
collision with B. 





Applying Z = A(mv), SO O CO 
B 


for A and B (1“ collision) > : A C 
0 = m+ mw- mu (5) w y 
a A EH 


Newton's law of restitution : 


v-w = eu ——— (ii) © 


1+e) 


O+ > v = ( 5 6 a6 


~. velocity of B after 1“ collision = 5a +e)u. 





Replacing u by v, we get the velocity of C after its collision with B = +a +e)v 


1 2 
—(1 +e% u 
4 


C 





10 - Combined Mathematics - II (Marking Scheme) New Syllabus | G.C.E.(A/L} Examination - 2019 | Amendments to be included. = Ds 


Department of Examinations - Sri Lanka Confidential 


2. A particle is projected from a point O on a horizontal floor with 
a velocity whose horizontal and vertical components are ga and 


J6ga , respectively. The particle just clears two vertical walls 
of heights a and b which are at a borizontal distance a apart, 


as shown in the figure. Show that the vertical component of the 
velocity of the particle when it passes the wall of height a is 24/ ga. 


Show further that b = 3a, 





Suppose that the particle passes the wall of height a with vertical velocity 


component v. 


l 
From O to A, * vy =u + 2as: B 


2 


v = 6ga -2g.a = 4ga (5) 
sone © 


If it passes the second wall, after a further 


time 7, then by applying 


; Vga 


s=ut + arf fromAtoB, —> and 1, we get 
2 


a= Vga .T, 6) 
and b-a= 2vVga .T- Ler 6) 











Eliminating T : b-a = Wga .,| & -1 g, = 
§ 2 € 

b=a+2a-4 

2 
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3. In the figure, A, B and C are particles of masses m, m and M, 
respectively. The particles A and B are connected by a light 
inextensible string. The particle C, lying on a smooth horizontal 
table, is connected to B by another light inextensible string passing 


over a smooth small pulley fixed at the edge of the table. The 
particles and the strings all lie in the same vertical plane. The 
system is released from rest with the strings taut. Write down 
equations sufficient to determine the tension of the string joining 
A and B. 








R 
f 
M i 
Applying F = ma 
Mg 
For A, -T= 
wai morer © |z 
OB | 
For B, | T +mg- O f 
IT 
y 
For C, > r =m (5) mg 
T A 
OA 
J 





y mg 
Forces 6) 
Accelerations 6) 
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A car of mass M kg and constant power P kW moves downwards along a straight road of inclination 
a to the horizontal. There is a constant resistance of R(>Mgsina)}N to its motion. At a certain 


instant, the acceleration of the car is ¢@ ms. Find the velocity of the car at this instant. 


Deduce that the constant speed with which the car can move downwards along the road is 
LOOOP 
R- Mgsina 


mst, 





When the speed of the car is v ms“! R 


tractive force F = 1000 P (5) 


v 


At the instant when the acceleration is a ms”, 





Applying F = ma : 


g F+ Mgsin a - R= Ma. 


— 1000P 


v 
yo 1000 P 6) 
R -Mgsina + Ma 


When the car is moving with constant speed, 


+Mgsina-R = Ma 


a = 0 and the value of constant speed 


1000 P (5) 
R -Mgsina 
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5. Two particles, A and B, each of mass m, attached to the two ends of a light inextensible 
string which passes over a smooth fixed pulley, hang in equilibrium. A small bead 
C, also of mass m, released from rest from a point at a distance a vertically above 
A, moves freely under gravity and collides and coalesces with A. (See the figure.) 
Write down equations sufficient to determine the impulse of the string at the instant 


of the collision between A and C, and the velocity acquired by B just after the above 
collision. ' 





Applying v? = u? + 2as |, the 


velocity acquired by C after falling through a distance a is 
u= NE ©) 


Let J be the impules in the string at the instant of collision 
J 
J 


of C and A and v be the velocity of B, just after collision. y | 4 u 1 A y 

Then, applying J = A(my) 6) for v. 
forB: | J=m. (5) 

For A and C: | -J =(m+m)v— mu. 

ie -J =2mv- my2g¢a. 
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6. In the usual notation, let 2i+j and 3i—j be the position vectors of two pomts A and B, respectively, 
with respect to a fixed origin O. Find the position vectors of the two distinct points C and D 


such that AOC = AOD =% and OC = OD = Í AB. 





Note that 
C A 
> e e 
OA = 2i+j 
OB = 3i-j O 
D B 

=> > => 

“AB = AO +OB 


= -(Qi+j)+Gi-j) 


. ABO = V¥1+4 =Y¥5 
> 
Let OC = xi+ yi 


> > 
Since OA L OC, (2i+j). (i+ yj) =0 


. y =-2x (5) 


Since OC = 14B, V+ 4 = v5 (5) 


These equations are valid for the coordinates of D as well. 


So, a ea bh 
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7. A particle P of weight W, suspended from a horizontal 
ceiling by two light inextensible strings AP and BP making 
angles a and 5 with the horizontal, respectively, is in 


equilibrium as shown in the figure. Find the tension in 
the string AP in terms of W and a. 


Hence, find the minimum value of this tension and the 
corresponding value of a. ‘ : 








By Lami's theorem 


De & w l 
1 sin (0t =) 





6 





aT son) 
2 sin (Z+ a) 


Hence the minimum value of the tension T, in AP = 7 , and 


; Ds : T 
the value of @ corresponding to minimum of T is, @= 6° 6) 
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8. A uniform rod AB of length 2a¢ and weight W has its end A 
placed on a rough horizontal floor and the end B against a smooth 
vertical wall. The rod is kept in equilibrium in a vertical plane 
perpendicular to the wall by a horizontal force of magnitude 
P applied at the end A towards the wall. In the figure, F and 


R denote the frictional force and the normal reaction at A, 
respectively. If the reaction at B from the wail is x as shown 
in the figure and the coefficient of friction between the rod and 


| wW 3W 
the floor is a: show that Zaps a? 





For the equilibrium of the rod : 


Resolving h R- W=0. G) 


|X -pP|s} w 
2 4 
>-İws¥-ps3w 
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9. Let A and B be two events of a sample space 9. In the usual notation, it is given that 
P(A) =2, P(ANB) = 2 and P(A’ B) = + Find P(B) and P(A'MB’); where A’ and B’ 


denote complementary ‘events of A and B, respectively. 





P(B) = P la N B) UA’ N B)) = P(A N B) + P(A’ N B) (5) 


5 10 
= i 
nPE) = L. 6) 
P(A! N B’) = P((AU BY’) 
z 1 -P(A U B) (5) 
= 1 -[ P(A) + P(B)- P(A N B) ] (5) 
_ oe ilnð 
= eee 
= ee 
10 
P(A‘ B’) = 


TO 
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10. Five positive integers each of which is less than 5, have two modes, one of which is 3. Their 


mean, and median are both equal to 3. Find these five integers. 





With median = 3, and two distinct modes, five numbers which are less five, in ascending 


order can be arranged in the following two possible ways. 


Since their sum is 15 as the mean is 3, 


we have, 2a +10=15;4=3,# (5) 


or 6b +14=15; b = 1. (5) 


Five numbers are 1, 3, 3, 4, 4 (5) 
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11.(a) Two cars P and Q move with constant accelerations in the same direction along a straight road. 
At time t= 0 the velocity of P is « ms! and the velocity of Q is (« + 9) ms". The constant 
acceleration of P is f ms~ and the constant acceleration of Q is (y+; + 5) ms. 

Sketch the velocity- -time graphs for 
(i) the motions of P and Q for t > 0, in the same diagram, and 
(ii) the motion of Q relative to P for f 20, ina separate diagram. 


Further, it is given that at time t = 0 the car P is 200 metres ahead of the car Q. Find the time 
taken by Q to overtake P. 


(b) A river of breadth a with parallel straight banks flows with uniform 
velocity u. In the figure, the points A, B, C and D lying on the banks — 

are the vertices of a square. Two boats B, and B, moving with constant 

speed v (> u) relative to water begin iheir jo umeys at the same instant 


from A. The boat B, first travels to C along AC and then to D in the | 

direction cD upward along the river. The boat B, first travels to B in the 

direction AB downwards along the river and hea to D along BD. Sketch 

the velocity triangles for the motions of B, from A to C and of B, from 

B to D in the same diagram. 

Hence, show that the speed of the boat B, in its motion from A to C is a5 (V2" = +u and 
' find the speed of the boat B, in its motion from B to D. 2 

Further, show that both boats B, and B, reach D at the same instant. 


le 














6) v(O, P) = (u+9)—u =9. 
2 LF ek: 
6) a(0,P) = f+ 1)-f= 1. 











At time ¢ = 0, car P is 200m ahead of Q. 


In either of the graph, the area of shaded region = 200. (5) 
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(b) 


Let T be the time taken by Q to overtake P. 











n peso L = 200 (5) 
Da D? 
= T+ 180 T -4000 = 0 6) 
=m (T-20)(T + 200) = 0 
Since T > 0, T = 20. (5) 
D 
u 
— j i 
A 
Note that 


ve (5) VBE) =P (5) 
VW, E) = >u, (5) 


V(B,, W) = v, fori= 1,2. 


VB, E) = VB M) + VW, E) 


= V(W,E) + V(B,, W) 
—> => 
= PQ+QOR, i= 1,2 


= PR, i= 1,2 
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Hence the speed of B,, from A to C is T (/2v S a ) 


InA POR,, 


PR,= MR, - MP 


eS (E) -F 
a ae 


Confidential 


Time taken by B, for its motion from A to C along AG and then from C to D along CD is 


a2 
pea 
PR, 





+ 


aa ®) 
v—u 


Time taken by B, for its motion from A to B along AB and then from B to D along BD is 


a ax2 
SS a U 


© 

















_ adz (a) 2au 
PE ii vu 
aV2 N2 u _ _2au © 
2 2 
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12.(a@) The triangles ABC and LMN in the figure, are vertical cross-sections through i centres of gravity of pi 

identical smooth uniform wedges Xand Y respectively, with ACB = LNM = 3 and ABC = LMN = 

- such that the faces containing BC and MN are placed ona | 
smooth horizontal floor. The wedge X of mass 3m is free to © 
move on the floor and the wedge Y is kept fixed. The lines AC 
and LN are the lines of greatest slope of the relevant faces. Two 
ends of a light inextensible string passing over two smooth 
small pulleys fixed at A and L, are attached to particles P and 

- Qof masses m and 2m, respectively. At the initial position, the 
particles P and Q are held on AC and LN respectively such that - 
AP = AL= LQ = aand the string taut, as in the figure. The system is released from rest. Obtain equations 
sufficient to determine the time taken by X to reach Y in terms of a and g. 


A smooth narrow tube ABCDE is fixed in a vertical plane as shown in 
the figure. The portion AB of length 243a is straight and tangential 
at B to the circular portion BCDE of radius 2a. The ends A and E lie 
vertically above the centre O. A particle P of mass m is placed inside 
the tube at A and gently rcleased from rest. Show that the speed y 
of the particle P when OP makes an angle 6/2 3 < 0< 2x] with OA 
is given by v?=4ga(2—cos@) and find the ee on the particle 
P from the tube at this instant. 


Also, find the reaction on the particle P from the ene in its motion 
from A to B. . 


Show that the reaction on the particle P from the tube changes abruptly 
when the particle P passes through B. 





(a) 


Forces (1s) 
Accelerations 








x +y +z =consant 


Acc of (X, = —> E 


Acc of (Q, E) = a: , ( Yisfixed) 7*7 ED 
Acc of (P, X) = f-F 4 J-F REE 
. Accof(P,E) = —> F+ x =k 


Applying F=ma 


For motion of X and particle P ; 


> T =3mF+m(F+ L £ (15) 
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For motion of P ; 


Ke T- mg v3 = m(f-F ae) 


For motion of Q ; 


a 2mg B -T= 2mf 


Time ¢ taken by X to reach Y is given by 


a= zF? (10) (s= utt> at — for X) 


(b) 


PE.=0 





Applying the principle of conservtion of energy for particle P : 
Lm + mg (2a cos) = 0 + mg. 4a (18) 

=> v= 4ga(2-cosO), F< O< 2m 6) 

For circular motion, inside the tube, F = ma S : 

mg cos@+ R = a = 2mg (2 — cos 0) F 6) 

= R= mg(4-3cos0>0 — (i) (5) 


.. This reaction is towards the centre O. 
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For motion inside the straight tube, F = ma ” 


S 
S — mg cos x m (0) 


: sx © 
mg 2 
The reaction just before reaching B = a y 6) 


Il 


T. 
6 


| 


The reaction just after passing B= 2 mg “x 6) 


Hence, there is an abrupt change in the reaction from “8 to >-mg in the magnitude 


as well as in the direction from outward to inward. (5) 
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13. The points O, A and B lie in that order, with O 
lowermost, on a line of greatest slope of a smooth 
fixed plane inclined at an angle F to the horizontal 
such that OA = a and AB = 2a. One end of a light 
elastic string of natural length a and modulus of 


elasticity mg is attached to the point O and the other 
end to a particle P of mass m. The string is pulled 
along the line OAB until the particle P reaches the 
‘point B. Then the particle P is released from rest. 





Show that the equation of motion of P from B to A is given by ¥+ 8(x+$}= 0 for 0<x<2a, 
where AP = x. 


Let y=x a and rewrite the above equation of motion in the form ¥+ wy =0 for 2< ys 5a 


2 2: 
where w= ff. 


Find the centre of the above simple harmonic motion and using the formula ï = ( -y¥) , find 
the amplitude c and the velocity of P when it reaches A. 


Show that the velocity of P when it reaches O is ‚f7ga ; 
Show also that the time taken by P to move from B to.O is E feos” (3) + 2x) , where k = J/7_ V6. 


"When the particle P reaches O, it strikes a smooth barrier fixed at O perpendicular to the plane. The 
coefficient of restitution between P and the barrier is e. Show that if 0< e's 4 , then the subsequent 


V7 


motion of P will not be simple harmonic. 











Equation of motion of P: F = ma & ; 


K T+ mg i m(-x )— (i) 


7 ~ 


r= me ()—q (8) 
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a 


Writing y HX+5 , y =X ,we get (5) 


j sary =0, Ssy< 4G) 


Centre C of SHM is given by x =0. ie. Y=0 Or x= z> ORO 


So, point C on OA such that OC = (Mid — Point of OA). 


a 
2 $ 
Amplitude c is given by the formula 


5 


y =#(c -y, where « = = : 


y =0 when pen (at B). (5) 
0- ole - = )) > cu. (5) 


2 2 


Let u be the velocity when the particle reaches the point A. 


Motion of P from Ato O 


This motion is under gravity on the plane. voga 
"A 
Applying v = wv? + 2fs: A 
vV 
K 
K v= 6ga +2(8).a (5) T ` mg 
2 6 
w= 7ga 


too 
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Time taken by P to move from B to A, under SHM 





Now, time taken by P to move from 4 to O: 





Applying v = u +at: 

KX V7ea = Voga + — t, 

wt, = aje (V7 -V6 ) Qi 2, where k= V7 -v6. 
<. Total time, from B to O is (5) 


pa (cos (2) + 2k), where k = V7 -V6 - 


ns 

+ 

io 

I 
ary 


Just after striking the smooth barrier at O, speed of P is ev = e V7ga (5) a 
6 


The subsequent motion of the particle will not be simple harmonic 


if 0< z < a, where z is the distance travelled up the plane under 


gravity. 


Applying v? = w +2as : 
70 = (ev? = 2(&)z 


=> z= Tea (5) 


Now, 0< z<a 


= 0< Tea <a © 
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14. (a) Let OACB be a parallelogram and let D be the point on AC such that AD: DC=2:1. The 
position vectors of points A and B with respect to O are da and b, respectively, where A>0. 


Akin Ai 


Express the vectors OC and BD in terms of a, b and 4. 
_ Now, let OC be perpendicular to BD. Show that 3ļaf i? +2(a-b)A-|b/ =0 and 
find the value of A, if [a|= |bj and AOB = a 


A system consists of three forces in the plane of a regular hexagon ABCDEF of centre O and side 
of length 2a. Forces and their points of action, in the usual notation, are shown in the table below, 


with the origin at O, the Ox-axis along OB and the Oy-axis along OH, where H is the mid-point 
of CD. (P is measured in newtons and a is measured in metres.) 


[Point of Action [Position Vector | Force | 


Show that the system is equivalent to a couple and find the moment of the couple. 


Now, an additional force of magnitude 6P N acting along FE is introduced to this system. Find 
the magnitude, direction and the line of action of the single force to which the new system 


reduces. 





> > + 
(a) OC = OB +BC 
O 


B C 
= (5) 
1 OC = ha +b 
b D (5) > > => 
BD = BC + CD 
2 
= da ilg (5) 
3 
a A BD = dae <8 


—> —> 
Since OC _| to BD , their scalar product = 0. 
=>(Aa +b). (Aa -1 b)=0 
xla? + (1-5) @. byA - 5 [bP = 0 (5) (sb. a=a.b) 


=> 322 |a? +2 (a . b)à -|b = 0 (5) 


A x 
Given |a| = |b| and AOB = ` 


= a.b = ja] |b| cos 2 © 


-1 
~ 2 


Jal’ 


Subtituting in the above equation 
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Japa? +2. > PA —laP =0 (5) 
3X +A -1 =0 6 


Position vectors of 


points of action. 


— 
OA = ai-V3 aj 





> 
OC = ai+V3 aj 


—> 
OE = -2ai 


F A 3P , 
For diagram 


Reduce the system at O. 


> ¥ = 3P -3P =0 } System is equivalent to a 


couple if M = 0 


h Y= V3P + V3P - 2V3P = 0 


o f 2x3P. av3P + 2av3P +(2a).2V3P =M = 12aVv3p_} 


Moment of the couple (M = 0) is 
of magnitude 12a V3P Nm, in the counterclockwise sense. (5) + (5) 





New System 


aN. 
Magnitude =6 (5) 
g 6P N \ K 
E O B 


P 
Direction = 4 Z 
(5) 


~ 
K V3 
6P 2a +z) Y2 V = 
x (2a ) > + 12a V3P =0 


=> zZz = 2a (5) 
‘ ; -> 
New system reduces to a single force acting along BC . (5) 
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15.(a) Two uniform rods AB and BC, each of length 2a are jointed smoothly 
at B. The rod AB is of weight W and the rod BC is of weight 
ZW. The end A is hinged smoothly to a fixed point. This system 
is kept in equilibrium in a vertical plane with rods AB and BC 
making angles a and f, respectively, with the downward vertical 


by a force w applied at C in the direction perpendicular to BC 


shown in the figure. Show that £ = a and find the horizontal 
and the vertical components of the reaction at the joint B on the 
rod BC exerted from the rod AB. 


Also, show that tana = 2. 


Framework shown in the figure consists of five light 
rods AB, BC, BD, DC and AC smoothly jointed 
at their ends. Here, it is given that AB=CB =a, 


CD = 2a and BÂC = =. Framework is smoothly 
hinged at A to a fixed point. A load W is suspended 
at the joint D, and the framework is kept in 
equilibrium in a vertical plane with AC vertical 
and CD horizontal by a force P parallel to the 
rod AB, applied at the joint C in the direction 
shown in the figure. Draw a stress diagram, using 
Bow’s notation, for the joints D, B, and C. 


Hence, find 


(i) the stresses in the five rods, stating whether 
they are tensions or thrusts, and 


(ii) the value of P. 





Taking moments about B for BC, 


B) F Qa =2W. a sin £ (10) 
= defa h PE C) 


For BC 7 
—_<— X= W .cos B= "8 W. (5) 
2 


| for BC : Y =2W- K sin p (5) 


Í 


nE 
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A oes Y2asina -Wasina =0 


= 3 cos@ = 9sina. (5) 


=> tana = Ë. (5) 


























(b) 
Rod Tension Thrust 
Ap 4W 
V3 
BC 2W 
V3 
AC W - 
r BD 2W - 
CD z v3 W 




















Confidential 
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16. Show that the centre of mass of 


(i) a thin uniform semi-circular wire of radius a is at a distance 2a from its centre, and 


(ii) a thin uniform hemispherical shell of radius a,is at a distance 7 from its centre. 


A spoon is made by rigidly fixing, to a thin uniform hemispherical shell of 
centre O and radius 2a, a thin handle ABCD made of uniform wire consisting 
of a straight piece AB of length 27a@ and a semi-circular piece BCD of radius a, 
such that the diameter BD is perpendicular to AB, as shown in the figure. The 
point A lies on the rim of the hemisphere, OA is perpendicular to AB, and OD 
is parallel to AB. Also, BCD lies in the plane of OABD. The mass per unit area 
of the hemisphere is © and the mass per unit length of the handle is F ; 


Show that the centre of mass of the spoon lies at a distance gler oq" = 1) a 


below OA, and a distance ae from the line passing through O and D. 


The spoon is placed on a rough horizontal table with the hemispherical surface 
touching it. The coefficient of friction between the hemispherical surface and the 


. table is L, Show that the spoon can be kept in equilibrium with OD vertical by 
-a horizontal force applied at A in the direction of AO. 





(i) Semi - circular wire 
AY 


<0 








By symmetry, the centre of mass G lies on Ox - axis. (5) 
Am =aA@p, where pis the mass per unit length 


Let OG =x .Then 


1/2 


_ -,,{ apacos6 d6 
leo ®, © 











xX 
: fap d8 
asin@ js 
oli, (5) 
2a 
= 1 
Hence, the centre of mass is at A distance 24 from O. 
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(ii) Hemispherical shell 
By symmetry, the centre of mass G lies on the Ox- axis 6 
Am = 2a (a sin@) ap0@.o where AY 
ois the mass per unit area. 
Let OG = x . Then 


[2a (asind) ao de 





> xX 








a 
2 


asin0@ 


=“ ©-© 
5 


-cos 0 








0 


Let G(x, ¥) with 


Ox- axis along OA and Oy - axis along OD. 
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. Distance from | Distance from 
Object Mass 
OD (>) OA (\) 
Straight piece AB « ©) 2a qa © 
Semi circular meo © a Ina + 24 
piece BCD e (5) 
Hemispherical 
0 -a 
shell seo G) © 
Spoon pa o (5) = z 
x y 
19na’o ¥ = WNa’o.nma + Two (2xa + ze + 81a’ o (-a) 
2 2 qt 
= yY = -8na+2ma +a G 
5 =- 22 (n-2n?-1)a 
197 


*. centre of mass of the spoon lies at A distance 


2 
on (8m —2m?-1)a below OA. 





19ma’o y = Na’o. 2a + Ta’ . at+8nao.0 
2 2 
193 = tg4 2 = 4 
2 2 2 
E Sa 
X = 19 


' centre of mass of the spoon lies at A distance 7 from OD. 
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brew ©) R| © 








> | 
sl 


1 


ipt 
7T R 


Hence, the spoon can be kept is equilibrium. 
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17.(a) Initially a box contains 3 balls identical in all aspects except for their colour, each of which is 
either white or black. Now, one white ball identical to balls in the box in all aspects except: 
for its colour, is added into the box and then one ball is drawn at random from the box. 
Assuming that the four possible initial compositions of the balls in the box are equally likely, 
find the probability that 
(i) the ball drawn is white, and 
(ii) initially there were exactly 2 black balls in the box, given that the ball drawn is white. 


Let the mean and the standard deviation of the set of values {x, i= Di ass n} be # and o 


respectively. Find the mean and the standard deviation of the set of values {ax, :i=1,2,..., n} ; 
where œ is a constant. . 


Monthly salaries of 50 employees at a eatin company are summarised i in the following table: 


jen thousand rupees) Employees 
oo ae 
O s-s Tt 
Do 5-3 Ta 
Oo 5-5 O| O O 
O o s-s ee 


Estimate the mean and the standard deviation of the monthly salaries of the 50 employees. 


At the beginning of a year, the monthly salary of each employee is incteased by p%. It is given 
that the mean of the new monthly salaries of the above 50 employees is 29 172 rupees. Estimate 
the value of p and the standard deviation of the new. monthly salaries of the 50 employees. 





(a) Let E,be the initial composition of the box with i number of white balls, for 
i= 0, 1,2, 3. 
Then P (E) = T for i=0, 1,2,3 


Let Wbe the event that the ball drawn at random is white. 
Then 


© PON = X POVIE) PE) 


(ii) By Bayes theorem, 


P(W | E ) P(E 
P(E |W) = L 
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I 
> N 
x 
A) 























5 
8 
_ 1 
-56 
(b) Let EH 4a t= yee 
n > x 
OX. i=1° i 
mons, 2 Lit a) Sa @+® 
j 2 5 (axy 2 (5) 
variance: 0, = JL! L= #, 
; = f 
n 2 
=a’ Zi% -p 6) 
n 
-ei © 















































Monthly salary f Mid Point l e A fr 
(in thousand rupees) x Y= T0% ° 
5 -15 9 10 1 1 9 9 
15 -25 11 20 2 4 22 44 
25 -35 14 30 3 9 42 126 
35 -45 10 40 4 16 40 160 
45-55 6 50 > 25 30 150 
50 Sfr=143 | YAe=480 
Lf _ 143 2 DA 2 _ 489 143) 
L, N aG and om SS os u i =... — m 
y > “50 50 
y 4001 
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Using previous results : 


143 
u.= 10u,= 10 (=] = 28.6 thousand rupees 6 


(= 28600 rupees) 





and a. = 100, = = =~ 12.65 thousand rupees (5) 
(= 12650 rupees) 
New monthly salary: z = x+ ag x= (1 + E Js where x is the previous 


monthly salary. (5) 


Using Previous results : u, = (1 TE ) A 


E (5) 
50 


= 12.9 thousand rupees 


(= 12900 rupees) 
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